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Annls Limnol. 9 (3) 1973: 273-292 
COMPARISON OF PERMANENT AND TEMPORARY STREAMS OP CALCAREOUS PROVENCE 
by P. Legier and J. Talin 
INTRODUCTION 
The rainfall regime and the karstic nature of the subsoil determines the 
alternation of a period of flow and a period of drought for a large number 
of Mediterranean streams. Amongst this type of stream it is possible to 
distinguish 
- temporary streams, characterised by a period of flow for several months 
permitting the establishment of the principal groups of aquatic insects; 
- ephemeral streams whose very brief period of flow-permits the establishment 
of a community reduced to a few species of Diptera. 
With our present knowledge, this distinction is still only arbitrary but we 
accept it as a working hypothesis. Further on we will try and. define precisely 
these two concepts of "temporary" and "ephemeral". 
The investigations, although not very numerous in the area of temporary streams 
defined above, are basically centred on the biology of certain species faced 
with the drying up of their biotope (Hynes 1941; Hinton 1953; Abell 1959; 
Aubert 1963; Khoo 1964, 1968; Harrison 1966; Lehmkuhl 1971). Few authors 
are really interested in this problem in its entirety, that is to say at the 
ecosystem level; the first investigations were carried out on the American 
continent by Stehr and Branson (1938), in England by Moon (1956), in Wales by 
Hynes (1958) and in Europe by Kamler and Riedel (1960). Clifford (1966) under-
took a preliminary ecological study of the invertebrates of a temporary stream 
in the United States and Harrison (1966) put forward certain hypotheses on the 
subject of the re-colonisation of a temporary stream in Rhodesia after its 
drying-up, but neither of these two authors followed up their first observations. 
In the south of France, the aquatic populations face an important ecological 
problem in relation to the summer drought. The effects of xericity are well 
studied on vegetation biocenoses and, if one is familiar with works on the 
colonisation of certain terrestrial environments (L. Bigot 1972) and stagnant 
aquatic areas (A. Champeau 1971), it is clear that the influence of this 
phenomenon has not been tackled for the communities of running water up to the 
present. 
We therefore propose to study the structure of the communities which colonise 
this particular type of stream and the ecology of the principal species which 
constitute these communities. This note is an introduction to the investigation. 
We will determine, on one hand, the affinities between temporary streams 
differing in the methods by which they start flowing and in their geographical 
situation and, on the other hand, the affinities of each one with the 
permanent control streams. 
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1. SITUATION OF THE SAMPLING STATIONS 
1.1 Rogues Hautes Stream (altitude of the station: 264 m) 
This is a permanent stream arising from a large spring which corresponds to 
an infiltration outlet of the dam (weir) at Bimont (HE of Aix-en-Provence, 
on the south slope of the Sainte-Victoire massif). The part studied, about 
1 km in length, is not very deep. The bed is mainly made up of gravel and 
rocks. The current speed is fast (80-100 cm s - 1). Calm zones are rare and 
the vegetation limited to mosses. The discharge varies very little in the 
course of a year. 
1.2 Suberoque Stream (altitude of the station: 430 to 300 m) 
This temporary stream is situated on the east slope of the Cengle plateau 
(south face of the Sainte-Victoire massif); it is formed by the water running 
off the Sainte-Victoire massif and the drainage water from the plateau. The 
part investigated is about 2 km long. From an intermittent source, its bed 
is constituted of a succession of quite deep hollows (40 cm to 1.5 m) related 
to the presence of rocky bars and varied biotopes (sand, gravel, rocks). The 
current is an average of 30-50 cm s-1 in the winter. The vegetation is sparse: 
algae, mosses and some Characeae in the hollows. During the dry period, lateral 
seepage permanently supplies a single hollow. 
1.3 Peruy Stream (altitude of stations: 440 and 295 m) 
It is situated near the Sainte-Baume massif about Sainte-Zacharie. A piped 
spring feeds the permanent part above this stream. The current speed is not 
very great; one finds biotopes of mosses, liverworts, fine gravel and pebbles. 
The downstream part (6 km) has quite a wide bed (1.5 to 2 m), very rocky, with 
areas of bare rock. The period of flow is brief (about 4 months); it is 
characterised by strong flow and a rapid current: 80-100 cm s-1. During the 
dry period only a small narrow puddle persists. 
1.4 The Destel (altitude of the stations: 109 m) 
It flows in a narrow gorge near Ollioules (west of Toulon). It is a temporary 
stream for most of its course. We chose to investigate a zone including: 
- upstream, a succession of hollows in the rocky bars; this zone has water 
permanently, the current speed is nil except for small waterfalls which 
join up the hollows. The vegetation is made up of mosses, filamentous 
algae, Characeae and Juncacaceae. 
- downstream, varied substrates: this zone dries up during the summer. 
During the period of flow the current speed does not exceed 40 cm s-1. 
2. PHYSICO-CHEMICAL PARAMETERS 
The abiotic components of these streams depend essentially on the length of 
the flow period. In temporary watercourses, three phases can be distinguished: 
- the dry period (summer and beginning of autumn); 
- the flow period (winter and beginning of spring); 
- the stagnant period when the current becomes too weak to renew the water, 
up to the total drying up (spring). 
These phases are of varying lengths depending on each stream. They are 
strictly related to the atmospheric rainfall and above all to the depth of 
the phreatic layer which is important in the commencement of flow. 
2.1 Material and methods 
We took regular recordings every three weeks in each stream (two places per 
stream): 
- for samples of benthic fauna in strong currents we used Surlier samplers 
whose sampling area is 225 cm2; the net is kept immobile and the bottom 
is disturbed upstream of the opening. In a slow current the same 
operation is accompanied by samples taken with the help of a plankton 
net 10 cm in diameter. The fauna of pebbles is taken with the aid of 
tweezers. The fauna of the mosses is collected by washing and sorting 
on site. The samples are then preserved in 70% alcohol. 
- during each of these sampling trips, we took measurements of temperature, 
dissolved oxygen and current speed. We also took samples of water to 
analyse the main dissolved salts. 
- in order to be able to follow the evolution of the three phases, rapid, 
calm and dry, of the temporary streams, we mapped out in each stream 
a part of the course 10 m long, including several substrates. We noted 
the area of flow and calculated the percentages of recovery. In Pigs. 
2 and 3 are shown for each station: 
- the average, minimum and maximum temperatures recorded at the same time 
of day in shady and sunny zones (January 1972 to May 1973); 
- the presence of current (thick line) speed measured with a Pitot tube 
and an Ott wheel; 
- rain recordings provided by regional meteorological posts nearest to our 
sampling points (regional meteorology); 
- the percentages of area of flow (grey colour) (June 1972 to May 1973). 
2.2 Results 
2.2.1 The Temperature 
The temperature regimes of the streams are shown in Figs 2 and 3. Recordings 
were taken punctually at the same time on each trip; several measurements 
were taken to ascertain maximum and minimum temperatures. 
The temperatures of permanent streams from springs (Roques Hautes: RH; 
sampling station of Peruy stream: PH) are quite similar and vary between 9 and 
13°C during the. year (dotted line curve). In the temporary parts the 
temperatures are very variable and follow seasonal climatic fluctuations. When 
the current becomes slow, one notices an increase in temperature from 3° to 10° 
depending on the sunshine because the stagnant phase has isolated pools, often 





2.2.2 Dissolved Oxygen 
Dissolved oxygen saturation is always near 100% during the lotic phase and 
slightly less than 100% in the springs (Roques Hautes and Peruy). At the 
end of spring, when the current speed diminishes, the temperature of the 
water rises causing an increase in the microflora (diatoms, filamentous algae). 
Two phenomena are then observed: 
— an oversaturation of dissolved oxygen: up to 150% in the wide and 
shallow pools; 
- a marked deficit in dissolved oxygen: less than 40% in deep hollows or 
narrow fissures. This is very clear in the hollows of Destel and the 
pools of Peruy downstream (c.f. graph 4 for the minimum and maximum 
percentages: grey areas). 
2.2.3 Calcium and Magnesium 
All the streams studied are s i tua ted in chalky or dolomitic ground and the 
values of Ca and Mg are quite high. 
In the permanent pa r t s , the quan t i t i e s vary l i t t l e during the year: 80-100 
mg for Peruy (PH) , 65-90 for Roques Hautes (RH) . In the temporary p a r t s , the 
values are high and re la t ive ly constant during the l o t i c period: 120-150 mg l-1 
During the stagnant phase, a marked drop at Suberoque i s noticed: from 140-40 
mg l-1 (Ca) and from 80 to 8 mg l - 1 (Mg) September and October; t h i s seems to 
correspond to the ra in fa l l which replenishes the hollows with pure water with 
few minerals, before the recommencement of flow in the stream. 
2.2.4 Other Dissolved Salts 
Several analyses of nitrates, nitrites, phosphates have been carried out. 
These salts are most often only traces or rarely exceed 40 mg l-1. 
Chlorides are always less than 25 mg l-1. 
Conversely CO3H- concentrations are high but values vary a lot from one sample 
to another. These values fluctuate between 50 and 200 mg 1 for Destel and 
Roques Hautes, between 80 and 250 mg l-1 for Suberoque. In the Peruy stream, 
there is a very high value of CO3H at source: 180 to 260 mg l-1 and much 
lower in the temporary downstream part: 60-180 mg l-1. 
3. COMPARATIVE ANALYSIS OF THE POPULATIONS 
The samples of fauna were taken regularly every 3 weeks for two years at each 
sampling station. The material collected was identified in the laboratory 
and all insect larvae were measured (cephalic capsule) in order to show their 
life cycle. 
3.1 Biotic composition 
The comparison of the populations of the streams was carried out between three 
control stations with permanent flow (Peruy upstream: PH; Destel upstream: 
DH; Roques Hautes: RH) and the three temporary sampling stations (Peruy 
downstream, Destel downstream and Suberoque). It appears that the temporary 
streams studied are in general as rich in species as the permanent control 
streams: 
Permanent streams Temporary streams 
Roques Hautes 43 species Suberoque 80 species 
Destel upstream 64 species Destel downstream 60 species 
Peruy upstream 46 species Peruy downstream 42 species 
Detailed examination of the species lists of these six sampling stations 
reveals the predominance of limnophilic groups. Thus, whatever the place, 
Dytiscidae (Coleoptera) is the richest in species; Heteroptera are 
represented regularly in the two types of stream. There is a poor 
participation of the principal rheophilic groups (Trichoptera; Rhyacophilidae 
and Polycentropidae; Diptera, Simuliidae; and Ephemeroptera, Baetidae). 
3.2 The Differences 
3.2.1 Elements of Comparison 
If one considers the proportion of rheophilic species in the colonisation of 
the three permanent control sampling stations, one obtains the following 
classification: Roques Hautes, Peruy upstream, Destel upstream. 
Thus, for the group of Trichoptera which include the limnophilic and rheophilic 
species one can establish that: 
- Roques Hautes harbours 6 rheophilic species: Rhyacophila dorsalis, 
Hydropsyche instabilis, Synagapetus dubitans, Plectronemia conspersa, 
Silo nigricornis, Hydroptila sp. and 3 limnophilic species: Micropterna 
testacea, Limnephilus griseus, Odontocerum albicorne; 
- Peruy upstream harbours 5 rheophilic species: Hyporhyacophila sp., 
Rhyacophila vulgaris, Plectronemia conspersa, Silo nigrocornis, Wormaldia 
occipitalis and 4 limnophilic species: Odontocerum albicorne, Micropterna 
testacea, Allogamus auricollis, Limnephilus griseus. 
- Destel upstream harbours 3 rheophilic species: Plectronemia conspersa, 
Wormaldia occipitalis, Hydroptila sp., 3 limnophilic species: Microp-
terna testacea, Mystacides azrurea, Limnephilus griseus. 
This classification, established according to the degree of rheophily of 
the population, is in agreement with the average speed of the current of 
these three stations: 
- Roques Hautes: current speed greater than 80 cm s-1 
- Peruy upstream: current speed between 40 and 80 cm s-1 
- Destel upstream: current speed l e s s than 20 cm s-1 
N.B. For each of these three permanent streams, the current speeds are 
p rac t i ca l ly iden t ica l along the length of the por t ion studied. 
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We will consider that "Roques Hautes" represents the control sampling station 
for fast current and "Destel upstream" the slow-flowing station. Finally, 
"Peruy upstream" will he our intermediary sampling station. 
In the comparison of the permanent and temporary streams, we have chosen to 
distinguish in temporary streams two phases during the flow period: 
- a lotic phase during which the flow is total and the current speed at 
a maximum for the stream being studied. 
- a stagnant phase from the moment the current becomes nil and the 
different hollows of the stream are isolated from each other. 
Thus, the three temporary stations studied possess periods of flow of different 
durations; two streams are flowing for 9 months of the year the Destel down-
stream station and Suberoque stream), the Peruy downstream station is. flowing 
for 5 months hut has a permanent pool of 0.50 m2. The two phases of this 
flow period are of unequal duration within and between streams: the lotic 
phase extends from October to April for the Destel and Suberoque streams, from 
the end of December up to April for the Peruy stream. During the stagnant 
phase the differences of duration are at a minimum; they are about two months 
for the Destel and Suberoque streams (May, June), one month (May) for the 
Peruy stream (but the population of the permanent pool lasts until September). 
The populations of these phases will be compared with each other and with those 
of the three control stations. We have therefore established cenotic 
coefficients of similarity between 9 stations (see Table 5, grey zone). 
The values on the contingencies table are obtained in the following way: 
- the number of common species at the two biotopes - No figure on the 
first line; 
- the theoretical number of common species - Nc figure on the second line. 
In order to eliminate the species which seem accidental to us, we have 
chosen to reject those whose frequency in the samples was less than 15%. 
The value calculated of the number of common species is obtained from the 
total number of species Nt present in more than 15% of the samplings made 
in each of the biotopes (permanent, temporary lotic and temporary stagnant). 
If biotope 1 includes nl species and biotope 2 n2 species, the value of 
Nc will be given by the equation 
The comparison of theoretical value Nc with the observed number of common 
species in the two biotopes No gives the index of similarity (Dagnelie, 1960 
in Cancela da Fonseca, 1966): 
No > Nc: the similarity will be positive 
No = Nc: the similarity will be nil 
No < Nc: the similarity will negative. 

3.2.2 Discussion of the statistical comparison 
3.2.2.1 General comment 
For each comparison made it is noted that Nc is greater than No: the 
affinities are therefore negative, which shows a priori that the biotopes show 
little similarity. The differences observed between No and Nc, tested by the 
method of x2 with Yates correction, are for the most part highly significant. 
In the case of the comparison between the lotic and stagnant phases of the 
temporary portions of the same stream (Suberoque: SL/SS and Destel: DL/DS), 
the difference is not significant. In this latter case, the coexistence of 
certain species in the two phases is probably not due only to chance but to 
the intervention of a factor which we are not yet in a position to determine. 
Although the affinities are negative, one notes however a gradation in these 
"non correlations" as the values of the Jaccard index of cenotic similarity 
shows (white part of Table 5). 
3 . 2 . 2 . 2 Inter-comparison of permanent s t reams 
The analysis of similarities between the three permanent streams taken in 
pairs confirms and completes the observation made in paragraph 3.2.1: the 
permanent sampling station of the Peruy stream (PH) already classed in an 
intermediate position amongst the permanent streams of rapid current (EH) and 
slow current (DH) is similar to the control sampling station with fast current, 
having taken account of affinities. In effect, the highest coefficient 
appeared at the time of the comparison of this point with the Roques Hautes 
stream (36.58%) whereas the affinities between sampling point PH or stream 
RH and the permanent, control part of the Destel (DH) are less than 17%. 
3.2.2.3 Comparison of permanent streams with temporary streams 
- During the lotic phase: all the indices of similarity made with the 
lotic phase of the temporary part of the Peruy stream (PL) present 
a very weak coefficient (less than 18%). This seems linked, in this 
stream, to the brevity of the flow period and in particular to the 
brevity of the lotic phase, which does not permit the establishment of 
a large faunal population. 
For the sampling stations presenting longer flow periods of the same 
duration (SL,DL), their similarities with the permanent stations are 
greater with coefficients between 19 and 40%. 
Paradoxically, for temporary streams with a long lotic phase, the greatest 
similarity appears from comparisons with the permanent slow-flowing 
control DH: in fact, the affinities of those temporary lotic phases with 
the permanent control DH are situated between 33% and 40%. 
- during the stagnant phase: the Jaccard coefficients are weak in the 
comparisons with permanent fast current controls (RH, PH); they are 
less than 20%. For the slow-flowing control DH the affinities are 
greater since the coefficients are between 25% and 47%. 
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These results show the importance of the flow period for temporary streams: 
the stations where the flow period is longest are those whose population most 
closely approaches that of the permanent slow-flowing sampling station. The 
factor "length of flow" seems to outweigh the speed of flow. 
3.2.2.4 Inter-comparison of temporary streams 
- Daring the lotic phase: when the lengths of the lotic periods are 
similar the coefficient is relatively high; it is 36$ in the case of 
comparison of affinities made between lotic phases of the temporary 
streams Destel and Suberoque (DL/SL) . 
The lotic faunas living in the biotopes whose length of flow is different 
do not have any similarities: 11.42% for DL/PL, 17.77% for SL/PL. 
- During the stagnant phase: in every case the values of the coefficient 
are established around 30%. Contrary to their lotic phase, the temporary 
streams have stagnant phases of almost equal duration. This explains the 
latter's close affinities. 
- Daring the lotic and stagnant phases: the coefficients are highest, they 
oscillate between 30 and 52% for the two phases of the same stream, 
between 25 and 40% for the two compared phases of different streams. 
The comparison of affinities with the lotic phase of the Peruy gives, on 
the other hand, coefficients less than 16$. 
These results confirm once again the importance of flow for temporary 
streams: the affinities are strong when one compares phases of similar 
length (lotic phases of the Suberoque and Destel streams). Only the 
comparisons made with the lotic phase of the Peruy stream provides weak 
coefficients; it is during this phase that appreciable differences in 
length of flow have been noted. 
3.3. Relationship between the biotic composition and the facts of comparison 
The temporary streams have been divided into two phases. The first, the 
lotic phase, corresponds to the start of the "Life" of the stream. In effect 
at the start of October, the first larvae appear in the temporary streams of 
Suberoque and of Destel and the development of these larval populations 
continues up to April: the duration of the development is therefore seven 
months. On the other hand, the species of the temporary Peruy stream only 
have four months to complete their larval development, hence the importance 
of the length of this phase. The second phase, the stagnant phase, corresponds 
to the end of the "Life" of the temporary streams. It is essentially charac-
terised by the presence of nymphs and adult aquatic insects. The length of 
this phase is therefore only important during the nymphal stage, that is to 
say the individuals who have not been able to finish their larval development 
during the lotic phase. These nymphal populations must complete their 
development before the total drying up of the biotope. 
3.3.1 Importance of the length of the lotic phase 
The degree of similarities between two temporary stations is directly influenced 
by the relative length of their lotic phases. A short lotic phase, as that 
of the temporary station of the Peruy stream, permits the establishment of a 
population composed essentially of species with a short life cycle, above all 
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represented by a species of Trichoptera (Micropterna testacea whose life 
cycle lies between October and April) and four groups of Diptera (Chironomidae, 
Culicidae, Ceratopogonidae and Simuliidae: Simulium bezii). 
When the durations of the lotic phases of the temporary streams are longest. 
(Suberoque stream and the downstream station of Destel) the faunal population 
is greatest. It is composed, in most of the samples collected during the 
lotic phase of the Peruy stream, of species whose preimaginal development is 
longer. These species mainly belong to four groups: groups of Ephemeroptera 
(Habrophlebia fusca, H. lauta, Cloeon dipterum, Caenis macrura, Baetis sp.) 
Plecoptera (Nemura cinerea for the Suberoque stream, Isoperla grammatica for the 
Suberoque and Destel), Trichoptera (Limnephilus griseus) and Odonota (Pyrrhosoma 
nymphula, Aeschna mixa and Lestes viridis) . 
The length of the lotic phases selects the species and therefore determines 
the abundance in the permanent upstream part of the Peruy stream. Its larvae 
drift towards the temporary part downstream of this stream in a small 
proportion, at the moment of the return of flow. However, their life cycle 
which lasts 8 months in the permanent zone, could not be achieved in the 
temporary zone before the drying up. Another example is that of Isoperla 
grammatica which is encountered in the temporary streams which posses a long 
lotic phase (Suberoque, Destel) and which is absent in the temporary part of 
the Peruy stream although it is abundant in the permanent part of the same 
stream. 
Apart from the species whose preimaginal life coincides with the length of the 
lotic phase of the temporary stream, the only species which survive are those 
which can resist the dry period, either by penetrating the phreatic layer when 
the texture of the substrate permits it (e.g. the mollusc, Ancylus sp., the 
planarian Dugesia tigrina, the Coleoptera Oulimnius rivularis, Graptodytes 
ignotus and the Crustacea Asellus sp.) or by becoming dormant (diapause of 
the larvae of Plecoptera, Capnia bifrons, of planktonic Crustacea, ostracods and 
cyclopids or quiescence of the larvae of Diptera Ceratopogonidae). 
3.3.2 The problem of affinities of the temporary streams with the permanent 
streams. 
At the outset of this study we stated the resemblance of the lotic and 
stagnant phases of temporary streams whose periods of flow are similar to 
the permanent slow control (downstream part of the Destel). This result 
has been confirmed by the relatively high affinities between streams which 
have equivalent periods of flow. 
The detailed examination of the total populations of the temporary streams 
(except that of the Peruy) and those of permanent streams with rapid flow 
show that certain rheophilic groups are absent from temporary streams: groups 
of rheophilic Trichoptera (Rhyacophila dorsalis, Rhyacophila vulgaris, Hydro-
psyche instabilis, Silo nigricornis, Synagapetus dubitans, Hyporhyacophila sp.), 
certain Ephemeroptera (Ecdyonurus sp., Heptagenia lateralis), certain Plecoptera 
(Perla marginata). Furthermore, certain groups are better represented in the 
temporary streams studied than in the permanent streams with rapid flow; these 
are Coleoptera, Hydrocantharae, Heteroptera, Odonata and planktonic Crustacea 
and these are present whatever the speed of the lotic phase of the temporary 
streams. 
The presence of these lenitophilic groups is directly related to the physio-
graphy of the bed of the temporary streams; in fact, when the lotic phase 
is rapid, there are always slow-flowing zones favourable to the establishment 
of this type of fauna. 
If one takes account, on one hand, of the absence of rheophilic species and 
on the other hand of the presence of limnophilic species, and finally of the 
fact that some species present in the larval state are ubiquitous, it is not 
paradoxical to state that the temporary streams, whatever the current speed 
during the lotic phase, are more similar to permanent slow-flowing streams 
than permanent streams of rapid flow. 
CONCLUSIONS 
The streams, permanent and temporary, which have been studied are along a 
NW-SE axis of 46 km in length; they are subject to different climatic 
influences: Roques Hautes and Suberoque are the most northerly streams, Destel 
is the most southerly and Peruy occupies an intermediate geographical position. 
In fact, because of their turbulence, the two permanent lotic control streams 
(Roques Hautes and the upstream part of Peruy) are only very little affected 
by climatic conditions (temperature and discharge quite constant) the 
permanent slow-flowing control stream is directly subject to the seasonal 
variations of the temperature but its discharge varies little. One also 
observes a stability of the chemical properties of the water, whether in space 
(Stat ions 1 and 2 of the Roques Hautes stream), or in time (annual sampling). 
On the other hand, the three temporary streams (Suberoque, downstream part of 
Peruy and of the Destel) are much affected by external climatic conditions: 
the temperatures taken in these streams vary with these of the atmosphere and 
the flow period is dependent on rainfall and the level of the phreatic layer. 
Thus, the autumn rainfall increases the level of the phreatic layer of the 
Destel stream and the recommencement of flow starts progressively in the hollows 
before the establishment of a weak current. The commencement of flow is sudden 
in the Suberoque stream and in the downstream part of the Peruy stream, it 
corresponds to a movement of water from upstream to downstream with the 
establishment of an often rapid current. The two temporary streams (Suberoque 
and the low part of the Peruy) differ by the date of recommencement of flow; 
it happens immediately after the autumn rain for the first, and during winter 
for the second. Like the temperatures and discharge, the chemical elements 
vary quantitatively as soon as the current becomes too weak to ensure a 
renewing of the water and evaporation and rainfall begin to have an antagonistic 
effect. 
From this study, it was possible to show the strong influence of the date 
and length of recommencement of flow, in the same way that we had already 
postulated and the influence of the method of recommencement of flow in 
temporary streams. 
The stream whose phreatic layer determines the recommencement of flow 
(temporary part of the Destel stream) includes some species which are found in 
streams whose flow is directly caused by rainwater (Suberoque and Peruy). 
These species are represented by some Crustacea: Asellus sp., planarians: 
Dugesia tigrina, molluscs: Ancylus sp. and the insects Coleoptera: Oulimnius 
rivularis. At the start of the summer these species infiltrate themselves 
into the phreatic layer when the texture of the substrate permits. 
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Some observations made in the course of July and August 1972 have allowed us 
to find some apparently inactive individuals of Ancylus sp. at the edge of 
the damp pebbles encased in damp earth as well as in the upper part of the 
layer. At the same time, the individuals of other species are active in 
the layer. At the time of the filling of the phreatic layer, these four 
species are the first to re-populate the biotope even before the establishment 
of a periphyton. These species therefore survive during the dry period of 
this temporary stream. 
The indices of similarity have shown that the temporary streams studied were 
different from each other and different from permanent control streams. It 
is necessary to study more streams in order to determine if the temporary 
streams can be classed into several "groups" or if one can prove a "gradient" 
of temporary streams from the permanent streams up to ephemeral streams. 
A detailed study of the streams of the South of France will, without doubt, 
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